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DESCRIPTION 


The CM6571 is a USB 2.0 audio chip with a built-in 
8051 and DSP designed for a wide range of 
applications. With an_ internal two-channel 
ADC/DAC, S/PDIF, it is perfectly suited for gaming 
headset, speakerphone, surround speaker or Apple 
docking applications. 


The CM6571 is a USB audio class 1.0-compatible, 
boasting plug and play functionality without 
installing additional software on popular operating 
systems. The internal DAC/ADC and S/PDIF out 
interface supports 96k/88.2k/48k/44.1kHz 
sampling rates and 16/24-bit resolutions. 


Furthermore, the DSP inside CM6571 supports voice 
and audio process. Voice process _ includes 
Environment Noise Cancellation, Acoustic Echo 
Cancellation and Noise Reduction, functions that 
produce better communication experience. Audio 
process includes Xear™ surround headphone, sound 
expander, dynamic bass, audio brilliant, smart 
volume and parameter Equalizer, processes that 
enrich music playback, movie and gaming battle 
sound vividness. 


BLOCK DIAGRAM 


CM6571 


USB Audio Sound Chip 


FEATURES 
@ USB 2.0 full speed-compliant 


@ USB audio device class 1.0-compliant 


@ USB human interface device (HID) class 
1.1-compliant 


Built-in DSP for voice and audio process 


Voice process supports ENC, AEC and NR 


Audio process supports Xear™ Surround, Sonic 
and parameter EQ 


Embedded 1T 8051 

Two-channel DAC for audio output interface 
Two-channel ADC for audio input interface 
Aux in for AEC signal reference 


Built-in 96k/88.2k/48k/44.1kHz and 16/ 
24-bit S/PDIF transmitter 


Supports I2S in/out interface and up to 96kHz/ 
24 bits 


@ = Built-in AGC on recording path 
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1 Description and overview 


The CM6571 is a USB 2.0 audio chip with a built-in 8051 and DSP designed for a wide range of applications. With an 
internal two-channel ADC/DAC, S/PDIF, it is perfectly suited for gaming headset, speakerphone, surround speaker or 
Apple docking applications. 


The CM6571 is a USB audio class 1.0-compatible, boasting plug and play functionality without installing additional 
software on popular operating systems. The internal DAC/ADC and S/PDIF out interface supports 
96k/88.2k/48k/44.1kHz sampling rates and 16/24-bit resolutions. 


Furthermore, the DSP inside CM6571 supports voice and audio process. Voice process includes Environment Noise 
Cancellation, Acoustic Echo Cancellation and Noise Reduction, functions that produce better communication 
experience. Audio process includes Xear™ surround headphone, sound expander, dynamic bass, audio brilliant, smart 
volume and parameter Equalizer, processes that enrich music playback, movie and gaming battle sound vividness. 


2 Ordering information 





Transport Storage 
Product Package Marking Package Type 
Media Temperature 





VQFN-88 (10 x 10mm) 
CM6571 CM6571 Tray -45 to 120°C 
Green Package 























3 Features 


.1 USB compliance 
USB specification 2.0 full speed-compatible 


Three USB upstream ports for connecting to a PC and mobile device simultaneously 


3 

e 

e 

@ USB audio device class 1.0-compliant 

@ USB human interface device (HID) class 1.1-compliant 
@ Supports USB suspend/resume/reset functions 

e 


Supports control/interrupt/bulk/isochronous data transfers 


3.2 DSP algorithm 
@ Voice process 
Xear™ Volear Environment Noise Cancellation (ENC) technology for dual omni-microphones 
Adjustable 20-40dB cancellation of environmental dynamic and stationary noises and other parameters 


Supports mic auto-calibration mechanism, allowing dual-mic sensitivity and mismatching in production 


> 
> 
> 
> Allows wide placement distance range between two microphones (8-14 cm recommended) 
> Supports mic-in auto-gain control (AGC) for ADC recording quality when the ENC function is on 
> Optional acoustic echo cancellation (AEC) processing mode for speakerphones 
> Optional mono-mic noise reduction (NR) processing mode for camcorder/voice recorders 
>  16-bit/16kHz high-fidelity voice processing 
@ Audio process 


>  Xear™ surround headphone 
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>  Xear™ sound expander 
>  Xear™ Sonic 

m@ Dynamic bass 

@ Audio brilliant 

@ Smart volume 


> Parameter Equalizer 


3.3 Audio engine 
@ Playback streams: 
> Stereo DAC 
m sample rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2K/96K 
Supported bit lengths: 16 bits and 24 bits 
Gain Range: -62dB ~ OdB, 1dB/step 


> 12S out interface 
m@ sample rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2K/96K 


@ Supported bit lengths: 16 bits and 24 bits 
™@ Gain Range: -62dB ~ OdB, 1dB/step 
> — SPDIF out 


m@ sample rates: 44.1K/48K/88.2K/96K 
m@ Supported bit lengths: 16 bits and 24 bits 


@ Capture streams: 
> Stereo ADC 
Default sample rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2K/96K 
Supported bit lengths: 16 bits and 24 bits 


> I2S data input 
sample rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2K/96K 
Supported bit lengths: 16 bits and 24 bits 
Gain Range: -62dB ~ OdB, 1dB/step 


3.4 Audio I/O 

One 12S or left-justified serial audio output interface 
One 12S or left-justified serial audio input interface 
Two-channel microphone in 

Two-channel digital microphone in 


Two-channel line in 


Two-channel line out 
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@ S/PDIF transmitter 


@ Auxin 


3.5 Integrated 8051 microprocessor 

Embedded 8051 microprocessor to handle comment/protocol transactions 
Connects to an external EEPROM memory for firmware codes 

HID interrupts can be implemented via firmware codes 


Provides maximum HW configuration flexibility with firmware code upgrade 


VID/PID/ product strings can be customized via firmware code programming 


3.6 Control interface 
@ Master I2C control interface for external audio devices or EEPROM access 
@ Maximum of 15 GPIO pins can be configured via firmware programming 


@ GPIOs set to HID key, LED indicator and IR receiver configurations 


3.7 General 
@ HW EQ for both playback and record paths 
@ Single 12MHz crystal input is required only (embedded PLL function) 


@ Single 5V power supply (embedded 5V to 1.8V regulator for digital core, 5V to 3.3V regulator for digital 10, 5V to 
3.5V regulator for analog codec) 


@ 3.3V digital 1/O pads with 5V tolerance 
@ = |ndustry-standard VQFN-88 package (10x10mm) 


Note: 
CM6571 is a USB 2.0 full speed audio device. Since bandwidth limitation, CM6571 can’t support 96KHz/24btis for 
playback and capture streams simultaneously. The possible combinations are as below table. 























Playback Capture 
Audio Format 96KHz/24bits 48kHz/24bits or below 
48K/24bits or below 96KHz/24bits 





And for best compatibility in different OS, the default input and output audio format support up to 48KHz and 16bits. 
96KHz/24bits can be enabled by firmware update. 
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4 Applications 

@ Speakerphone with acoustic echo cancellation 

@ USB speaker with sound expander and Xear™ sound effect 
@ Skype TV module with AEC + LDR 

@ USB headset with ENC 

@ USB gaming headset with Xear™ sound effect 

@ iDevice docking with Xear™ sound effect 

@ Audio boxes 

e 


USB array/beam forming microphone 


5 Block diagram 


CM6571 


USB Audio Sound Chip 
































Aux In 
DMIC 
2 Channel I2S In 
; Microphone In 
USB 
Control 
Engine 
AGC 
Line In 
RC 
EEPROM 
: tikle 
5 band EQ -30 ~ 1248, 
-1dB/step 
Initial 0dB 
Initial OdB 
dlls } pac CH) 7 Speaker/ Heaphone 
5 band EQ 2 Channel I2S Out 
SPDIF Out 
CM6571 Functional Block Diagram 
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6 Pin assignment 
6.1 Pin-out diagram 


D_DMO_CLK 


XLINR 
XMICL 
D_TEST_1 
D_XV1i2 
D_DVDD 


D_MICO_P 


XVAG 


D_I2s_DI 
XMICBIAS1 
XACREFL/XACREFR 


D_RSTN 


D_I2S_LRCK 
AGND 


XMICBIAS2 
D_I2S_BCLK 
XMICR 
D_DMO_DAT 
D_DGND 


Oo 
a 
wn 
N 
i) 
a 


AGND 
XLINL 








XV35_ADC D_MICO_N 
XVOLADI D_AVDD 
XLNOUTL DV50 
XLOCOM XV33 

XV35_DRIVER VCC1810/XV18 
AGND D_XVREF 
XLNOUTR NC 
XV35_DAC USB_DM 
AV50 USB_DP 

DAC_MCLK C M 6 5 7 1 D_AGND 

DAC_BCLK D_XV24_DA 

DAC_DOUT GND18I0/GND3IO 

DAC_LRCK VQ F N = 8 8 XTAL_O 
DAC_DIN XTAL_I 

GND18I0/GND3IO TEST_0O 
GPIO_11 PDSW 
GPIO_10 GPIO_16 

GPIO_9 GPIO_17 
GPIO_8 SPDIF_O 
D_I2C_CLK_1 GPIO_18 
D_I2C_DAT_1 D_MIC1i_N 
D_CLK_IN D_MIC1_P 
5-686 5 S45 oo eo Soe SS Se SS 
BESS ISS eS Bese ees kaEE 
J Q 3 Q = Q O VO = G OO 9 2 O Oo A a Oo 2, 4 2 
oe a al 7 a a Q 2 ¢! G! 
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6.2 Pin description 


CM6571 


USB Audio Sound Chip 



















































































































































































Pin # Symbol 1/0 Description 
Clock 
32 XTAL_O AO 12MHz crystal oscillator output 
31 XTAL_| Al 12MHz crystal oscillator input 
88 D_CLK_IN DI, PD |Clock input (default 26MHz, configurable for 1~31MHz) 
USB 2.0 BUS Interface 
37 USB_DM AlO USB 2.0 data negative (USB D- signal) 
36 USB_DP AlO USB 2.0 data positive (USB D+ signal) 
Power/Ground 
42 DV50 PWR 5V digital power for 5/3.3 regulator 
40 VCC1810 AO 1.8V power for digital 1/O and core 
41 XV33 AO Regulator 3.3V output, drive capacity 150mA for USB and digital 1/O 
10 GND1810/GND310 GND Digital ground 
33 GND1810/GND3I0 GND Digital ground 
81 GND1810/GND3I0 GND Digital ground 
75 AV50 PWR 5V analog power for 5/3.5 regulator 
50 AGND GND ___ {Analog ground 
65 AGND GND _ {Analog ground 
72 AGND GND _ {Analog ground 
74 XV35_DAC AO Regulator 3.5V output, drive capacity 100mA for analog and amplifier 
67 XV35_ADC AO 3.5V power for ADC and voltage and current reference 
71 XV35_DRIVER AO 3.5V power for driver 
34 D_XV24_DA AlO Regulator capacitor filter for analog circuit 
35 D_AGND GND ___ {Analog ground 
43 D_AVDD PWR _ |Analog power 
39 D_XVREF AO Voltage reference capacitor filter 
46 D_DVDD PWR Digital power 
47 D_XV1.2 AlO Regulator capacitor filter for digital and PLL circuit 
49 D_DGND PWR ___ {Digital ground 
Audio Interface 
52 XACREFL/XACREFR AO Common reference voltage for input signal 
53 XMICL Al Mic in: left channel 
56 XMICR Al Mic in: right channel 
57 XLINL Al Line in: left channel 
58 XLINR Al Line in: right channel 
60 XMICBIAS2 AO Microphone bias, 2.75V 
61 XMICBIAS1 AO Microphone bias, 2.75V 
62 XVAG AO Voltage reference cap filter 
68 XVOLADJ Al Analog control voltage input for playback volume control 
69 XLNOUTL AO Line out: left channel 
70 XLOCOM AO Line out: common reference for capless connection 
73 XLNOUTR AO Line out: right channel 
21 D_AUXIN_P Al Differential analog aux line input P 
22 D_AUXIN_N Al Differential analog aux line input N 
23 D_MIC1_N Al Differential analog microphone 1 input N 
24 D_MIC1_P Al Differential analog microphone 1 input P 
44 D_MICO_N AIN Differential analog microphone 0 input N 
45 D_MICO_P AIN Differential analog microphone 0 input P 
2-channel 12S DAC Interface 
12S master clock 
ae BAC MCE ie Programmable 3.3V output buffer 
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I2S bit clock 
a Pat Bere ule Programmable 3.3V bidirectional buffer, pull-down 
I2S serial data output for channels 0 and 1 
is DaceDOUr a Programmable 3.3V output buffer 
I2S left/right clock 
ie DAG ERE ule Programmable 3.3V bidirectional buffer, pull-down 
80 DAC_DIN Di Input from DSP to DAC for playback 
2-channel 12S Interface 
59 D_I2S_BCLK DI I2S bit clock 
63 D_|2S_DIl Di I2S serial data input 
64 D_I2S_LRCK DI I2S left/right clock 
66 D_|2S_DO DO I2S serial data output 
Digital Microphone interface 
5 D_DMI_CLK DO Digital microphone clock output 
9 D_DMI_DAT DI Digital microphone data input 
54 D_DMO_CLK DI Digital microphone clock input 
55 D_DMO_DAT DO Digital microphone data output 
channel 12S ADC interface 
1 ADC_ DOUT DO Output from ADC to DSP for data processing 
I2S left/right clock 
fe ANG TREK Blo Programmable 3.3V bidirectional buffer, pull-down 
I2S serial data input for channel 0, 1 
: ADE. DIN al Programmable 3.3V input buffer, Schmitt trigger, pull-down 
I2S bit clock 
a AC BEL ae Programmable 3.3V bidirectional buffer, pull-down 
12S master clock 
ADC_ MEEK pe Programmable 3.3V output buffer 
S/PDIF I/O 
S/PDIF transmitter 
29 SPDIE-O Be Programmable 3.3V output buffer 
GPIO 
19 GPIO 0 DIO General purpose input/output (default Volume Up) 
= Programmable 3.3V/5V tolerance bidirectional buffer, pull-up 
16 GPIO 1 DIO General purpose input/output (default Volume Down) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-up 
15 GPIO 2 DIO General purpose input/output (default Play Mute) 
Zz Programmable 3.3V/5V tolerance bidirectional buffer, pull-up 
13 GPIO 3 DIO General purpose input/output (default Rec Mute) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-up 
12 GPIO 4 DIO General purpose input/output (default LED Live, 2K Hz) 
= Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
11 GPIO 5 DIO General purpose input/output (default LED Play Mute) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
8 GPIO 6 DIO General purpose input/output (default LED Rec Mute, 1K Hz) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
General purpose input/output 
(default EQ mode select 0) 
‘i BrCf Be Programmable 3.3V/5V_ tolerance|GPIO[8:7]=0,0: Normal 
bidirectional buffer, pull-down GPIO[8:7]=1,0: Communication 
General purpose  input/output/GPIO[8:7]=0,1: Gaming 
(default EQ mode select 1) GPIO[8:7]=1,1: Movie 
e Ghee ae Programmable 3.3V/5V tolerance 
bidirectional buffer, pull-down 
84 GPIO 9 DIO General purpose input/output (default Rec Clip Indicator) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
33 GPIO_10 DIO General purpose input/output (default Wave Volume Up) 





Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
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82 GPIO 11 DIO General purpose input/output (default Wave Volume Down) 
7 Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
General purpose input/output (default MCU_RXD) 
28 GPIO_16 DIO Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
Output high voltage, 2.4V 
General purpose input/output (default MCU_TRX) 
27 GPIO_17 DIO Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
Output high voltage, 2.4V 
General purpose input/output (default IR Module) 
25 GPIO_18 DIO Programmable 3.3V/5V tolerance bidirectional buffer, pull-down 
Output high voltage, 2.4V 
2-Wire Master Serial Bus (I2C) 
2-wire master serial data 
i Be Sal 0 ae Programmable 3.3V/5V tolerant bidirectional buffer, pull-down 
2-wire master serial clock 
7 I2C_SCLK_0 ue Programmable 3.3V/5V tolerant bidirectional buffer, pull-down 
86 D_I2C_CLK_1 DIO, PU_|I2C clock 
87 D_I2C_DAT_1 DIO, PU_ |I2C data 
Miscellaneous 
Power Down switch 
29 PDSW DO Normal: 0 
Suspend: 1 
30 TEST_O Di For testing 
48 D_TEST_1 DI For testing 
38 NC 
14 D_MSEL_O DI Mode selector values (MSEL_1, MSEL_0): 
0x00: Power Down (default) 
0x01: active (ENC ON/AEC/NR) 
a0 D_NeEL | Dl 0x11: by-pass mode (effect off) 
0x10: suspend 
51 D_RSTN DI, PU |Chip reset input, low active 
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7.1 Audio flow 
7.1.1 Recording path 
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Functions Input path(Recording) 
sea —— eal Pini Pas mput (USB side) 12S-in Dout (DSP side) 12S (DSP side) 128 (USB side) 12S-in igs 
ata( ) erererence (ADC_DOUT) Din(12S_D1) Dout(I2S_DO) Din (ADC_DIN) 
Analog mic(XMICL, XMICR) signal 
AEC i i 
ae ee al MICO:Mic input, (DSP side)Dmic 
: ah jata(DMI_| : , ar 
(DSP side) Mic in Analog mic (MICO_N/P, oS reference out(DMO_CLK, DMO_DAT) (USB side)Dmic in(GP1010, GPIO11) USB 
MIC1_NIP) 7 
(eeeenien saat possi, Drale L,Rare fortwo | (USB side) 2S-in Dout (DSP side) 12S (DSP side) 12S (USB side) I2S-in gp 
ata( ) mic input (ADC_DOUT) Din(I2S_D1) Dout(I2S_DO) Din (ADC_DIN) 
Analog mic(XMICL, XMICR) 
i i ENC Dmic clk (DMI_CLK), Dmic 
npu 
data(DMI_DAT) : ; 
(DSP side) Mic in Mic 0, 1 (DSP side)Dmic (USB side)Dmic in(GP1010, GP1O11) USB 
; out(DMO_CLK, DMO_DAT) 
Analog mic(MICO_N/P, MIC 1_N/P) 
fisseaewied ap rr ea L, Rare fortwo | (USB side) 12S-in Dout (DSP side) 12S (DSP side) 128 (USB side) 12S-in ‘igs 
mic input (ADC_DOUT) Din(I2S_Dl) Dout(I28_D0) Din (ADC_DIN) 
Analog mic(XMICL, XMICR) 
Array Dmic clk (DMI_CLK), Dmic 
; _ data(DMI_DAT) : (DSP side)Dmic f si 
(DSP side) Mic in Mic 0,1 out(DMO_CLK, DMO_DAT) (USB side)Dmic in(GP1010, GPIO11) USB 
Analog mic(MICO_N/P, MIC1_N/P) 








7.1.2 playback path 















































Functions output path(playback) 
4 HP USB (USB side) I2S-out | (DSP side)I2S Din |(DSP side)I2S Dout| (USB side) |2S-out (USB side) analog 
perae Dout(DAC_DOUT) (I2S_Dl) (I2S_DO) Din(DAC_DIN) out(XLNOUTL/XLNOUTR) 
wind esoanderl: Wee (USB side) I2S-out | (DSP side)I2S Din |(DSP side)I2S Dout| (USB side) |2S-out (USB side) analog 
. Dout(DAC_DOUT) (I2S_Dl) (l2S_DO) Din(DAC_DIN) out(XLNOUTL/XLNOUTR) 
Output 
Sicar annie USB (USB side) I2S-out | (DSP side)I2S Din |(DSP side)I2S Dout| (USB side) 12S-out (USB side) analog 
Dout(DAC_DOUT) (I2S_Dl) (l2S_DO) Din(DAC_DIN) out(XLNOUTL/XLNOUTR) 
(USB side) I2S-out | (DSP side)I2S Din |(DSP side)I2S Dout| (USB side) |2S-out (USB side) analog 
parameter EQ | USB d 
Dout(DAC_DOUT) (I2S_Dl) (l2S_DO) Din(DAC_DIN) out(XLNOUTL/XLNOUTR) 
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7.2 Signal connection diagram 

7.2.1 AEC system diagram 

7.2.1.1 from USB side input 

Path: USB Audio Microphone in > USB Audio 12S In(D out)>DSP 12S in>DSP 12S out>USB Audio 12S In(D in)> USB > PC 


(AEC Mode) 












































Mic_L — 
UP] 
GP1IO10/GPIO11 | x 
Lat | USB 
Ref signal | Audio 
Mic_R ADC_DIN 
() | | 
| 
DMIC_L : ? 
—> | e 
Ref signal 4 : 
DMIC_R | 
DSP 
I2S DO | 
| 
| 
| 
| 
shckciais paar ees -_ 
CM6571 
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7.2.1.2 from DSP side input 


Path: DSP Microphone in~> DSP digital microphone out> USB Audio digital microphone in> USB > PC 


















































(AEC Mode) 
| l 
in ! | Q 
| MICO_NIP, , USB SS 
Mico | MIC1_NIP | ) 
| ) GPIO10(Dmic_clk), 
ee — | USB GPIO11(Dmic_dat) 
j | Audio 
Ref signal Mic_1 : ! 
| l 
| l 
| l 
@ - ! 
| ny | 
DMIC_L | 
|» | 
| 
— | he 
Ref signal | X UIDs | 
ae DMIC_R t— | DMO_CLK/DMO_DAT 
~ DMI_CLK/ | | 
DMI_DAT | | 
| _ l 
| l 
Ph 3 
CM6571 
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Co Cre d " I28_DO 


7.2.2 ENC system diagram | 
7.2.2.1 from USB side input | 
Path: USB Audio Microphone in> USB Audio I2S In(D out) >DSP I2¢M6SpSP 125 out>USB Audio 12S In(D in)> USB > PC 







CM6571 


USB Audio Sound Chip 


(ENC Mode) 


| | 
ia 1 | Q 
_— | l 
XMICL/XMICR l | USB N 
l 
l 












































S 
Mic_O >i 
U +-—p| | 
GPIO10/GPIO11 | x ADC|DOUT 

_ USB 
| Audiio | 
Mic_1 ADC_DIN l 
| 
_ | l 
| | 
DMIC_L = : | 
a | 
| | 
| | l 
| | 

DMIC_R | I2S_DI 
DSP 
I2S DO | l 
| | 
| | 
| a l 
| | 
ies ss es ee = 
CM6571 
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7.2.2.2 from DSP side input 


1a 


CM6571 


USB Audio Sound Chip 


Path: DSP Microphone in DSP digital microphone out> USB Audio digital microphone in> USB > PC 


“| 


Mic_0O 


SP 





Ref signal Mic_1 





Ref signal 
DM 











USB 
Audio 














(ENC Mode) 
| 
| 
| 
MICO_N/P, | 
MIC1_N/P | 
po CQ l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

|__|»! Mi 
I lx 

| 
DMI_CLK/ | 
DMI_DAT | 
| 
| 











a 


/—— | SE 








CM6571 





USB S 


GP1010(Dmic_clk), 
GP1O11(Dmic_dat) 


DMO_CLK / DMO_DAT 
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7.2.3 Array system diagram 
7.2.3.1 from USB side input 
Path: USB Audio microphone in > USB 12S in(D out)>DSP 12S in>DSP 12S out SUSB Audio 12S In(D In)> USB > PC 


(Array MIC Mode) 


| l 
fa ! | yi 
—s | | 
XMICL/XMICR l co N 
l 
l 












































SS 
Mic_0 a. 
U —p| | 
GPIO10/GPIO11 | | x ADC|DOUT 

| USB 
| Audiio l 
Mic_1 ADC_DIN | 
| 
_ | | 
| l 
DMIC_L . : | 
— | 
| l 
_| | | 
| | 

DMIC_R | I2S_DI 
DSP 
I2S DO | l 
| l 
| l 
| a l 
| | 
Dek ee eee 4 
CM6571 
Revised: Nov. 2012 www.cmedia.com.tw 


Page 18 / 63 Copyright© C-Media Electronics Inc. 


(GC Cmedia CM6571 


USB Audio Sound Chip 


7.2.3.2 from DSP side input 


Path: DSP microphone in> DSP digital microphone out> USB Audio digital microphone in> USB > PC 


(Array Mic Mode) 





in i” MICO_NIP, 





| 
| 
7 USB 


« 






































| 
| 
| 
| 
Mic_0 MIC1_N/P 
| 
| GP1010(Dmic._clk), 
| USB GPIO11(Dmic_dat) 

| Audio 

| | 

| | 

| | 

| | 

| | 

| — | 

| | 

| | 

| | 

. l 

u}—>| DSP | 

DMIC_R | DMO_CLK/DMO_DAT 

C_ DMI_CLK/ | : 

DMI DAT | : 

: Lg l 

ee 2 

CM6571 
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7.2.4 play sound effect system diagram 
(surround HP/sound expander/Xear™ sonic/parameter EQ) 


Path: PC->USBUSB Audio > USB Audio I2S out(D out)> DSP 12S in> DSP 12S out> USB Audio 12S out(D in) > USB Audio 
Line out >Speaker 


(play sound effect Mode) 


























Po i 
| | 
| 
8 USB | _XtNOUTLLNOUTR 
Ss —__ )) 
| | 
| DAC|DOUT 
l USB 
| Audio 
DAC_DIN | 
| 
| | 
| | 
| | 
| po | 
| | 
| 
| | 
| lIaS_DI 
DSP : 
128 DO | 
| | 
| | 
| a | 
| | 
De = 
CM6571 
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USB function description 
8.1 USB audio topology 


The MCU of CM6571 can use internal ROM code or download customized code to implement USB audio device in 
different topologies. This USB device can provide one control pipe, two ISO IN/OUT pipes, one interrupt pipe and four 


BULK IN/OUT pipes. 


8.2 Example topology -headset 





USB STREAM 


SPEAKER 















































MIC USB STREAM 
device descriptor 
Offset Field Size | Value (Hex) Description 
0 bLength 1 12 Descriptor length 
1 bDescriptorType 1 01 Device Descriptor 
2 bcdUSB 2 0110 USB 1.1 compliant 
4 bDeviceClass 1 00 Device class specified by interface 
5 bDeviceSubClass 1 00 Device subclass specified by interface 
6 bDeviceProtocol 1 00 Device protocol specified by interface 
7 bMaxPacketSize0 1 10 Endpoint zero packet size 
8 idVendor 2 OD8C Vendor ID 
10 idProduct 2 0178~017F {Product ID 
12 bcdDevice 2 0000 Device release number 
14 iManufacturer 1 01 Index of string descriptor describing manufacturer 
15 iProduct 1 02 Index of string descriptor describing product 
16 iSerialNumber 1 00 Index of string descriptor describing serial number 
17 bNumConfigurations 1 01 Number of configuration 
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Offset Field Size | Value (Hex) Description 

0 bLength 1 09 Descriptor length 

1 bDescriptorType 1 02 Configuration Descriptor 

2 wTotalLength 2 011D Total length of data returned for this configuration: 
285 Bytes 
Number of interfaces supported by this Configuration: 
00: Control 

4 bNuminterfaces 1 04 01: ISO-Out 
02: ISO-In 
03: INT-In (HID) 

5 bConfigurationValue 1 01 Configuration value 

6 iConfiguration 1 00 Index of string descriptor describing this configuration 

7 bmAttributes 1 80 Attributes(Bus Powered) 
Maximum power consumption from bus = 100mA: 

EM arowe! : = 8’h32 (50x2 mA) (PWRSEL._2 =1) 








audio control interface 0 descriptor 0 
































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 04 Interface Descriptor 
2 binterfaceNumber 1 00 Interface number 
3 bAlternateSetting 1 00 Alternate interface 
4 bNumEndpoints 1 00 Number of endpoint used by this interface 
5 binterfaceClass 1 01 Audio Interface Class 
6 binterfaceSubClass 1 01 Subclass code: AUDIO_CONTROL 
7 binterfaceProtocol 1 00 Protocol code 
8 ilnterface 1 00 Index of string descriptor describing this interface 





class-specific AC interface header descriptor 




























































































Offset Field Size | Value (Hex) Description 

0 bLength 1 OA Descriptor length 

1 bDescriptorType 1 24 CS_INTERFACE descriptor type 

2 bDescriptorSubtype 1 01 HEADER descriptor subtype 

3 bcdADC 2 0100 Audio Device Class specification release number 
Total length of data returned for the class-specific 

‘ wTOtaIleney 5 anes Audio Control interface descriptor: 

j Bincalleetion { 02 The number of Audio Stream interfaces in the 
collection: 02 

8 balnterfaceNr(1) 1 01 Interface number of the first Audio Stream interface in 
the collection 

9 balnterfaceNr(2) 1 02 Interface number of the second Audio Stream interface 
in the collection 

class-specific input terminal descriptor (USB stream), ID=01 
Offset Field Size _| Value (Hex) Description 

0 bLength 1 0c Descriptor length 

1 bDescriptorType 1 24 CS_INTERFACE descriptor type 

2 bDescriptorSubtype 1 02 INPUT_TERMINAL descriptor subtype 

3 bTerminallD 1 01 Terminal ID 

4 wTerminalType 2 0101 Terminal Type: USB Stream 

6 bAssocTerminal 1 00 Associate Terminal 

7 bNrChannels 1 02 Number of channel Stereo : 02 

: DO: Left Front (L) 
8 wChannelConfig 2 0003 D1: Right Front (R) 
10 Se haa calMansee 1 00 Index of string descriptor describing the name of the 


first logical channel 
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11 





iTerminal 





1 





00 





Index of string descriptor describing this Input Terminal 





class-specific input terminal descriptor (microphone), ID=02 













































































Offset Field Size | Value (Hex) Description 

0 bLength 1 0c Descriptor length 

1 bDescriptorType 1 24 CS_INTERFACE descriptor type 

2 bDescriptorSubtype 1 02 OUTPUT_TERMINAL descriptor subtype 

3 bTerminallID 1 02 Terminal ID 

4 wlerminalType 2 0201 Terminal Type: Microphone 

6 bAssocTerminal 1 00 Associate Terminal 

7 bNrChannels 1 02 Number of channel Stereo : 02 

8 wChannelConfig | 2 0003 See 

10 beac neiNaites 1 00 Index of string descriptor describing the name of the 
first logical channel 

11 iTerminal 1 00 Index of string descriptor describing this Input Terminal 

class-specific output terminal descriptor (speaker) ,ID=03 
Offset Field Size | Value (Hex) Description 

0 bLength 1 09 Descriptor length 

1 bDescriptorType 1 24 CS_INTERFACE descriptor type 

2 bDescriptorSubtype 1 03 OUTPUT_TERMINAL descriptor subtype 

3 bTerminallD 1 03 Terminal ID 

4 wTerminalType 1 0301 Terminal Type: Speaker 

5 bAssocTerminal 1 00 Associate Terminal 

6 bSourcelD 1 05 Source ID: 05 

8 Ste 1 00 Index of string descriptor describing this Output 


Terminal 








class-specific output terminal descriptor (USB stream), ID=04 












































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 03 OUTPUT_TERMINAL descriptor subtype 
3 bTerminallID 1 04 Terminal ID 
4 wTerminalType 2 0101 Terminal Type: USB Stream 
6 bAssocTerminal 1 00 Associate Terminal 
7 bSourcelD 1 08 Source ID: 08 
8 re 1 00 Index of string descriptor describing this Output 
Terminal 





class-specific feature unit descriptor (speaker playing) , ID=05 



























































Offset Field Size | Value (Hex) Description 
0 bLength 1 OA Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 06 FEATURE_UNIT descriptor subtype 
3 bUnitID 1 05 Unit ID 
4 bSourcelD 1 09 Source ID from Input Unit: 09 
5 bControlSize 1 01 Size in byte of bmaControls array: 1 bytes 
6 bmaControls(1) 1 01 master mute 01 
Left Front volume control 
7 bmaControls(2) 1 02 . 
02 : stereo 
8 bmaControls(3) 1 02 Right Front volume control 
02 : stereo 
9 iFeature 1 00 Index of string descriptor describing this Feature Unit 
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class-specific feature unit descriptor (microphone recording) , ID=06 
Offset Field Size | Value (Hex) Description 
0 bLength 1 OA Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 06 FEATURE_UNIT descriptor subtype 
3 bUnitID 1 06 Unit ID 
4 bSourcelD 1 02 Source ID from Input Unit: 02 
5 bControlSize 1 01 Size in byte of bmaControls array: 1 bytes 
6 bmaControls(1) 1 01 master mute 01 
7 bmaControls(2) 1 02 ak Front volume control 
02 : stereo 
8 bmaControls(3) 1 02 Right Front volume control 
02 : stereo 
iFeature 1 00 Index of string descriptor describing this Feature Unit 























Offset 


Field 


Size 


class-specific feature unit descriptor (microphone recording) , ID=07 
Z 


Value (Hex) 


Description 















































0 bLength 1 OA Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 06 FEATURE_UNIT descriptor subtype 
3 bUnitID 1 07 Unit ID 
4 bSourcelD 1 02 Source ID from Input Unit: 02 
5 bControlSize 1 01 Size in byte of bmaControls array: 1 bytes 
6 bmaControls(1) 1 01 master mute 01 
Left Front volume control 
7 bmaControls(2) 1 02 : 
02 : stereo 
8 bmaControls(3) 1 02 ene Front volume control 
02 : stereo 
9 iFeature 1 00 Index of string descriptor describing this Feature Unit 





class-specific selector unit descriptor (USB stream), ID=08 









































Offset Field Size | Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 05 SELECTOR_UNIT descriptor subtype 
3 bUnitID 1 08 Unit ID 
4 bNrInPins 1 01 Number of input pin 
5 bmaControls(1) 1 06 Microphone Feature 
6 iSelector 1 00 Index of string descriptor describing this Selector Unit 





class-specific mixer unit descriptor (speaker), ID=09 





















































Offset Field Size | Value (Hex) Description 
0 bLength 1 OD Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 04 MIXER_UNIT descriptor subtype 
3 bUnitID 1 09 Unit ID 
4 bNrInPins 1 02 Number of input pin 
5 baSourcelD(1) 1 01 USB Stream 
6 baSourcelD(2) 1 07 Microphone Feature 
7 bNrChannels 1 02 Number of output channel 
: DO: Left Front (L) 
8 wChannelConfig 2 0003 D1: Right Front (R) 
10 bce Sa eines 1 00 Index of string descriptor describing the name of the 
first logical channel 
All mixing controls are not programmable (this field 
" Poeonols : mn occupies (2+2+2)*2/8 bytes) 
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12 iMixer 1 00 Index of string descriptor describing this Mixer Unit 

standard as interface descriptor (interface 1, alternate 0) 
Offset Field Size | Value (Hex) Description 

0 bLength 1 09 Descriptor length 

1 bDescriptorType 1 04 Interface Descriptor 

2 binterfaceNumber 1 01 Interface number 

3 bAlternateSetting 1 00 Alternate interface 

4 bNumEndpoints 1 00 Number of endpoint used by this interface 

5 binterfaceClass 1 01 Audio Interface Class 

6 binterfaceSubClass 1 02 Subclass code: AUDIO_STREAM 

7 binterfaceProtocol 1 00 Protocol code 

8 ilnterface 1 00 Index of string descriptor describing this interface 





standard as inte 


rface descriptor (interface 1, alternate 1) 
































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 04 Interface Descriptor 
2 binterfaceNumber 1 01 Interface number 
3 bAlternateSetting 1 01 Alternate interface 
4 bNumEndpoints 1 01 Number of endpoint used by this interface 
5 binterfaceClass 1 01 Audio Interface Class 
6 binterfaceSubClass 1 02 Subclass code: AUDIO_STREAM 
7 binterfaceProtocol 1 00 Protocol code 
8 ilnterface 1 00 Index of string descriptor describing this interface 





class-specific as 


general interface 


descriptor (interface 1, alternate 1) 






































Offset Field Size | Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 01 AS_GENERAL descriptor subtype 
3 bTerminalLink 1 01 Link to Output USB Stream 
4 bDelay 1 01 Sync delay: 1ms 
5 wFormatTag 2 0001 PCM 16-bits format 





class-specific as 


type format descr 


iptor (interface 1, 


alternate 1) 






























































Offset Field Size _| Value (Hex) Description 
0 bLength 1 1D Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 02 Format descriptor subtype 
3 bFormatType 1 01 Format type 1 
4 bNrChannels 1 02 Number of channel 02 : stereo 
5 bSubframeSize 1 02 2 bytes per slot 
6 bBitResolution 1 10 Bit resolution : 16-bits 
7 bSamFreqType 1 07 7 sampling rates 
8 tSampFreq(1) 3 001F40 _|Sampling rate: 8kHz 
11 tSampFreq(2) 3 002B11 {Sampling rate: 11.025kHz 
14 tSampFreq(3) 3 003E80_ _|Sampling rate: 16kHz 
17 tSampFreq(4) 3 005622  |Sampling rate: 22.05kHz 
20 tSampFreq(5) 3 007D00__‘|Sampling rate: 32kHz 
23 tSampFreq(6) 3 OOAC44__‘ [Sampling rate: 44.1kHz 
26 tSampFreq(7) 3 OOBB80__‘|Sampling rate: 48kHz 
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standard as ISO out audio data endpoint descriptor (ep 1) 












































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 05 Endpoint Descriptor 
2 bEndpointAddress 1 1 IN Endpoint, Endpoint number 1 
3 bmAttributes 1 OD ISO Endpoint, synchronous 
4 wMaxPacketSize 2 0188 Maximum packet size: 392 bytes 
6 binterval 1 01 ims 
7 bRefresh 1 00 Reset to 0 
8 bSynchAddress 1 00 No synchronization pipe 





class-specific as 


ISO out audio data endpoint descriptor (ep 1) 







































































Offset Field Size | Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 25 CS_ENDPOINT descriptor type 
2 bDescriptorSubtype 1 01 EP_GENERAL descriptor subtype 
3 bmAttributes 1 01 Sampling Frequency control 
4 bLockDelayUnits 1 00 Reset to 0 
5 wLockDelay 2 0000 No synchronization pipe 

standard as interface descriptor (interface 2, alternate 0) 

Offset Field Size _| Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 04 Interface Descriptor 
2 binterfaceNumber 1 02 Interface number: 02 
3 bAlternateSetting 1 00 Alternate interface 
4 bNumEndpoints 1 00 Number of endpoint used by this interface 
5 binterfaceClass 1 01 Audio Interface Class 
6 binterfaceSubClass 1 02 Subclass code 
7 binterfaceProtocol 1 00 Protocol code 
8 ilnterface 1 00 Index of string descriptor describing this interface 





standard as inte 


rface descriptor (interface 2, alternate 1) 















































Offset Field Size _| Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 04 Interface Descriptor 
2 binterfaceNumber 1 02 Interface number: 02 
3 bAlternateSetting 1 01 Alternate interface 
4 bNumEndpoints 1 01 Number of endpoint used by this interface 
5 binterfaceClass 1 01 Audio Interface Class 
6 binterfaceSubClass 1 02 Subclass code 
7 binterfaceProtocol 1 00 Protocol code 
8 ilnterface 1 00 Index of string descriptor describing this interface 





class-specific as 


general interface 


descriptor (interface 2, alternate 1) 






































Offset Field Size _| Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 01 AS_GENERAL descriptor subtype 
3 bTerminalLink 1 04 Link to Output USB Stream 
4 bDelay 1 01 Sync delay: 1ms 
5 wFormatTag 2 0001 PCM 16-bits format 
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class-specific as type format descriptor (interface 2, alternate 1) 



















































































Offset Field Size | Value (Hex) Description 
0 bLength 1 1D Descriptor length 
1 bDescriptorType 1 24 CS_INTERFACE descriptor type 
2 bDescriptorSubtype 1 02 Format descriptor subtype 
3 bFormatType 1 01 Format type 1 
4 bNrChannels 1 02 Number of channelAlways 2ch 
5 bSubframeSize 1 02 2 bytes per slot 
6 bBitResolution 1 10 Bit resolution: 16-bits 
7 bSamFreqType 1 07 7 sampling rates 
8 tSampFreq(1) 3 001F40  |Sampling rate: 8kHz 
11 tSampFreq(2) 3 002B11 {Sampling rate: 11.025kHz 
14 tSampFreq(3) 3 003E80_ _|Sampling rate: 16kHz 
17 tSampFreq(4) 3 005622 |Sampling rate: 22.05kHz 
20 tSampFreq(5) 3 007D00__‘|Sampling rate: 32kHz 
23 tSampFreq(6) 3 OOAC44__‘ [Sampling rate: 44.1kHz 
26 tSampFreq(7) 3 OOBB80 [Sampling rate: 48kHz 
standard as ISO in audio data endpoint descriptor (ep 82) 
Offset Field Size _| Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 05 Endpoint Descriptor 
2 bEndpointAddress 1 82 IN Endpoint, Endpoint number 2 
3 bmAttributes 1 OD ISO Endpoint, synchronous 
4 wMaxPacketSize 2 0188 Maximum packet size: 392 bytes 
6 binterval 1 01 ims 
7 bRefresh 1 00 Reset to 0 
8 bSynchAddress 1 00 No synchronization pipe 





class-specific as 


ISO in audio data endpoi 


nt descriptor (ep 82) 






































Offset Field Size _| Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 25 CS_ENDPOINT descriptor type 
2 bDescriptorSubtype 1 01 EP_GENERAL descriptor subtype 
3 bmAttributes 1 01 Sampling Frequency control 
4 bLockDelayUnits 1 00 Reset to 0 
5 wLockDelay 2 0000 No synchronization pipe 





standard hid interface descriptor (interface 3, alternate 0) 















































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 04 Interface Descriptor 
2 binterfaceNumber 1 03 Interface number: 03 
3 bAlternateSetting 1 00 Alternate interface 
4 bNumEndpoints 1 01 Number of endpoint used by this interface 
5 binterfaceClass 1 03 Audio Interface Class 
6 binterfaceSubClass 1 00 Subclass code 
7 binterfaceProtocol 1 00 Protocol code 
8 ilnterface 1 00 Index of string descriptor describing this interface 
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class-specific HID interface descriptor (interface 3, alternate 0) 






































Offset Field Size | Value (Hex) Description 
0 bLength 1 09 Descriptor length 
1 bDescriptorType 1 21 HID descriptor type 
2 bcdHID 2 0100 HID class version 
4 bCountryCode 1 00 No country code 
5 bNumDescriptors 1 01 One HID class descriptor 
6 bDescriptorType 1 22 Report Descriptor 
7 wDescriptorLength 2 002C _|HID class descriptor length in byte: 44 bytes 





standard HID interrupt in endpoint descriptor (ep 87 






































Offset Field Size | Value (Hex) Description 
0 bLength 1 07 Descriptor length 
1 bDescriptorType 1 05 Endpoint Descriptor 
2 bEndpointAddress 1 87 IN Endpoint, Endpoint number: 07 
3 bmAttributes 1 03 Interrupt Endpoint 
4 wMaxPacketSize 2 0010 Maximum packet size: 16 bytes 
6 binterval 1 01 ims 
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8.3.1 HID interrupt in 
8.3.1.1 input data format: 













































































byteO always 1 for org HID event report ID 
byte1 for defined HID event, and each event occupies one bit 
byte2 
byte3 start address of returned data (H-start_addr) 
byte4 start address of returned data (L-start_addr) 
byte5 bit7 
bit6:UART_INT 
bit5:GPI_INT 
bit4:SPIS_INT(slavemode int) 
bit3: SPIM_INT(mastermode int) 
bit2:I2CS_INT(slavemode int) 
bit1 :I2CM_INT(mastermode int) 
bitO: IR_INT 
byte6 read data of [start_addr] 
byte7 read data of [start_addr+1] 
byte8 read data of [start_addr+2] 
byte9 read data of [start_addr+3] 
byte10 read data of [start_addr+4] 
byte11 read data of [start_addr+5] 
byte12 read data of [start_addr+6] 
byte13 read data of [start_addr+7] 
byte14 read data of [start_addr+8] 
byte15 read data of [start_addr+9] 
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8.3.2 HID get_input_report 
8.3.2.1 command format: 




















bmRequestType bRequest wValue windex wLength Data 
8’h At 8’h 01 16’h 01 01 16’h 00 03 16’h 00 10 Benet 
(Get_Report) (Rpt Type + Rpt ID) (Interface) (16 bytes) P 











*Note: The Start_Addr value in the input reported is put in the Internal Register Address Oxff. Software must set the 


value of 


Start_Addr Register to make sure Get Input Report can read the proper data you want. 


8.3.2.2 input data format: 













































































byteO always 1 for org HID event report ID 
byte1 for defined HID event, and each event occupies one bit 
byte2 
byte3 start address of returned data (H-start_addr) 
byte4 start address of returned data (L-start_addr) 
byte5 bit7 
bit6: VART_INT 
bit5:GPI_INT 
bit4:SPIS_INT(slavemode int) 
bit3: SPIM_INT(mastermode int) 
bit2:12CS_INT(slavemode int) 
bit1:I2CM_INT(mastermode int) 
bitO: IR_INT 
byte6 read data of [start_addr] 
byte7 read data of [start_addr+1] 
byte8 read data of [start_addr+2] 
byte9 read data of [start_addr+3] 
byte10 read data of [start_addr+4] 
byte11 read data of [start_addr+5] 
byte12 read data of [start_addr+6] 
byte13 read data of [start_addr+7] 
byte14 read data of [start_addr+8] 
byte15 read data of [start_addr+9] 
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8.3.3.1 command format: 
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bmRequestType bRequest wValue windex wLength Data 
8h 24 8’h 09 16’h 02 01 16’h 00 03 16’h 00 10 Renu 
(Set_Report) (Rpt Type + Rpt ID) (Interface) (16 bytes) P 











Note: Byte5 is the beginning address of the write sequence. 


8.3.3.2 output data format: 
























































byte0 always 1 for org HID event report ID 
byte1 start address of write reg (H-start_addr) 
byte2 start address of write reg (L-start_addr) 
byte3 effective write/read data length (<=12) 
byte4 write data to [start_addr] 

byte5 write data to [start_addr+1] 

byte6 write data to [start_addr+2] 

byte7 write data to [start_addr+3] 

byte8 write data to [start_addr+4] 

byte9 write data to [start_addr+5] 

byte10 write data to [start_addr+6] 

byte11 write data to [start_addr+7] 

byte12 write data to [start_addr+8] 

byte13 write data to [start_addr+9] 

byte14 write data to [start_addr+10] 

byte15 write data to [start_addr+11] 
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8.4 USB vender command definition 
8.4.1. vender command read 
8.4.1.1 command format: 

































































bmRequestType bRequest wValue windex wLength Data 
16’h -- -- 
; 8’h 02 : 16’h 00 - 
8’h C3 (Command 2) (Start Address of 16’h 00 00 (<=64 bytes) Data 
input Data) 
8.4.1.2 input data format: 
ByteO Data of Reg[wValue] 
Byte1 Data of Reg[wValue + 1] 
Byte2 Data of Reg[wValue + 2] 
Byte63 Data of Reg[wValue + 63] 
8.4.2 vender command write 
8.4.2.1 command format: 
bmRequestType bRequest wValue windex wLength Data 
; 16’h -- -- ; ; 
8’h 43 eae 1) (Start Address of 16’h 00 00 oS Data 
Output Data) ie) 























8.4.2.2 output data format: 























Byte 0 Data of Reg[wValue] 
Byte 1 Data of Reg[wValue + 1] 
Byte 2 Data of Reg[wValue + 2] 
Byte 63 Data of Reg[wValue + 63] 
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8.5 12C interface 
8.5.1 I2C master mode 
8.5.1.1 I2C protocol timing 


atacehhititcanninnnteatntitipcaninninn 
A E E 

qArsinnannr Stunna Sinn. 
A E E 


|| From Master to Slave 
|| From Slave to Master 





1. N Byte Write Transaction 






Start Stop Start Stop 





[_] _ from master to slave Aes debian ears Cenk tows MAP: Memory Address Pointer 
= (the target register address 
[_] from slave to master “A = not acknowledge (SDA High) in slave device ) 
Revised: Nov. 2012 www.cmedia.com.tw 


Page 33 / 63 Copyright© C-Media Electronics Inc. 


(G> Cmedia CM6571 


USB Audio Sound Chip 


8.5.1.2 12C-master read with clk_sync mode 


I2C-Master-Read with clk_sync mode 


Master read but slave device need prepare the required data. 
Slave divce may force SCL to low for wait state. 


And Master must understand this protocol to stop capture SDA content until SCL be release. 
| Data. 0 Data 1 


8.5.2 I2C slave mode 
8.5.2.1 slave mode architecture 
“7-bit slave address = 7’b0001000 to 7’b0001011” 


The CM6571 can serve as a slave device with a bit rate of up to 400Kbps (in fast mode). An external MCU can write data 
to or read from the CM6571 with no size limitation in the I2C Interface. Furthermore, both the host side and the MCU 
have access to all the internal registers. 


The CM6571 will transfer an interrupt to the internal MCU until the INT bit of the I2C control register has been cleared 
by the internal MCU. The interrupt is triggered when a write transaction is done, or when a slave address read is 
detected. 


The main function of the two-wire slave bus is to be in the interface between the CM6571 and an external micro control 
unit (EMCU). 
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8.6 12S control description 

8.6.1 12S format description 

8.6.1.1 12S interface settings 

IS has three clock signals, MCLK, BCLK and LRCK, and one data line DOUT. The I?S clock symbols are as follows: 
m@ MCLK = main clock 
m@ BCLK = bit clock 
m@ LRCK = left and right clock 


8.6.1.2 I2S bus basics 


Both master and slave modes of IS are supported. I’S DAC Master mode means BCLK and LRCK are provided as shown 
below (left). On the contrary, slave mode means BCLK and LRCK are provided by the IS codecs as shown below (right). 





MCLK 
DS 12S 
Interface fae (2 ae Codec Interfa aoe 
LRCK LRCK 
Master mode Slave mode 


12S MASTER/ SLAVE BLOCK DIAGRAM 


Below figure indicates the basic waveform of I’S. Note that BCLK is generated at the positive edges of MCLK with the 
ratios 1:4, and LRCK is generated at the negative edges of BCLK with the ratios 1:64. Data lines are transited at the 
negative edges of BCLK and are sampled at the positive edges of BCLK by codecs in the case of playback or recording. 


Left Channel Right Channel 


eck | —_ ee ee —_ 
eck TILL UU UU UU UU UU UU UU 





12S Timing Diagram 
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For the I’S DAC controller, the audio data is transformed from the parallel format to the serial format before 
transmission; then the bit data is shifted out one by one with the MSB first via DOUT signal. If the I’S DAC controller is 
set to 32 bits, at least 32 BCLKs must exist in both the LRCK left and right channels. In the same manner, the audio data 
is transformed from the coming serial format to the parallel format for an I’S ADC controller. 


8.6.1.3 left justified mode 


In the I’S DAC controller left-justified mode, the MSB data bit is clocked out at the negative edge of BCLK, which is 
aligned to the transition of LRCK. The MSB data bit is clocked out by codecs and sampled at the first positive edge of 
BCLK which follows a LRCK transition. The LRCK is high during left-channel transmission and low during right-channel 
transmission in the left-justified mode. 


Left Channel Right Channel 


mck. | “~ i ae _ | 


yor the MSB is sampled here 


M2 aie the MSB is clocked out 





I2S Left-Justified Mode Timing Diagram 


8.6.1.4 12S mode 


Once the IS DAC controller is in I?S mode, the MSB data bit is clocked out by the CM6571 at the first negative edge of 
BCLK which follows a LRCK transition. The MSB data bit is clocked out by codecs and sampled at the second positive 
edge of BCLK which follows a LRCK transition. LRCK is low during left-channel transmission and high during 
right-channel transmission in this mode. 


Left Channel — Right Channel 





LRCK 


ip the MSB is sampled here 


1 BCLK o>. where the MSB is clocked out o 1 BCLK 





’S DAC Controller’s I?S Mode Diagram 
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8.6.2 12S mclk/bclk/Irck ratio and format 


Internal Codecs 
Sampling Freq. Resolution Format BCLK/LRCK MCLK/LRCK 
Default 24 bits Left Justified 64 256 
8/11.025/16/ 


Others 22.5/32/44.1/48 16/24 bits 
/88.2/96 











Left Justified/ 


12S-Mode 64 256 

















External Codecs 
Sampling Freq. Resolution Format BCLK/LRCK MCLK/LRCK 








8/11.025/16/ Left Justified/ 
22.5/32/44.1/48 | 16/24 bits [2S-Mode oF 256/512 


Master mode 





Left Justified/ 
12S-Mode 


8/11.025/16/ 16/24 bits Left Justified/ 
Slave mode 22.5/32/44.1/48 12S-Mode 


MCLK from CM6523 Left Justified/ 
12S-Mode 


88.2/96 16/24 bits 64 256 





64 256/512 





88.2/96 16/24 bits 64 256 





8/11.025/16/ 
22.5/32/44.1/48 16/24 bits 
/88.2/96 


Slave mode 
MCLK from external 


Left Justified/ 


12S-Mode 128/256/512 























LRCK | | | 
eck SUL L PUTT UU 




















Left Justified | ) 
el 1 [2] 3 | ----- po |a1 fp2] 1 [2] 3 | ------- bo Bt [2 | 


— PCM = 32bits 

















Qe asssssessessses= BCLK/IMCCK ratio = 256(external codec) ---------------- > 
BCLK/MCCK ratio = 512(external codec) 
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assssssssaasas== BCLKIMCCK ratio = 256(external codec) ---------------- > 
BCLKIMCCK ratio = 512(external codec) 
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8.7 SPDIF control description 
8.7.1 SPDIF frame description 
@ Audio format: linear 16-bit default, up to 24-bit expandable 
@ Audio sampling frequencies (Fs): 
> 44.1kHz from CD 
> 48kHz from DAT 
> 32kHz from DSR 
One-way communication: from a transmitter to a receiver 
Control information: 
> V (validity) bit: indicates if audio sample is valid 
> U (user) bit: user free coding, i.e. running time song and track number 
> C (channel status) bit: emphasis, sampling rate and copy permit 
> P (parity) bit: error detection bit to check for good reception 
Coding format: biphase mark except the headers (preambles), for sync purposes 
Bandwidth occupation: 100kHz up to 6Mhz (no DC) 
Signal bitrate is 2.8Mhz (Fs=44.1kHz), 2Mhz (Fs=32kHz) and 3.1Mhz (Fs=48kHz) 


ox + UU UU UU UU Uo 
Data Signal a qn ee Le. 


1 0 0 1 1 0 1 0 0 1 0 


Biphase Mark 
Signal 101100441401410310O0e414004d1013100 


SPDIF Biphase Mark Signal Diagram 


Preamble Cell Order Cell Order 
(last cell "O") (last cell "1") 
"B" 11101000 00010111 
"M" 11100010 00011101 
"Ww" 11100100 00011011 


Preamble B: Marks a word containing data for channel A (left) at the start of the data-block. 
Preamble M: Marks a word with data for channel A that is not at the start of the data-block. 


Preamble W: Marks a word containing data for channel B (right, for stereo). When using more than two channels, 
this could also be any other channel (except for A). 
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The number of subframes that are used depends on the number of channels that are transmitted. A CD player uses 


channels A and B (left/right), so each frame contains two subframes. A block contains 192 frames and starts with 
the preamble B: 


_——— Sub-frame 


0 3°44 7 8 27 28 29 30 31 
is6 Audio Data mse [vJulo]P) 


V: valid, U: user data, C: channel-status data, P: parity bit 


SPDIF Sub-frame Description 


In each block, 384 bits of channel status and subcode info are transmitted. The channel-status bits are equal for both 
subframes, so only 192 useful bits are transmitted: 


IM] ChannelA JW] ChannelA [B] ChannelA [W] ChannelA [M] ChannelA JW] ChannelA, 


SubFrame SubFrame 





Frame 191 Frame 0 Frame 1 


192-bit SPDIF Frame Preamble Description Diagram 


8.7.2 SPDIF out channel status 


[oe [oes [ oes [ oes | one | oe7 


| 


| : | 
| | 


Note: P bit can be programmed by USB HID or USB vendor command 
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9 DSP function description 
9.1 Operation modes 


It basically supports four operation modes with different power management levels for easy operating control: Power 
Down/ENC ON/By-Pass/Suspend. It could be controlled by 2 HW mode_selector input pins (MSEL_O,MSEL_1) under 
default setting, or by 12C command control set from the host controller/baseband. When I2C is chosen to switch these 
modes, the DSP receives the mode switch command from Baseband chip through I2C interface and writes the result to 
the two-bit mode_sel registers to handle the mode/power control. If baseband chip choose I2C interface to control the 
mode selection, then some function blocks will be kept alive at Suspend and Power Down modes. 


9.1.1 there are two bits for mode selection: 
Mode_Sel Pins [1:0] DescHbtion 
Register[ 1:0] P 
Default state for power saving in phone’s Standby, Sleep, 
PawelsDown (oatault) Deep Sleep, or Power-off states 


hip and voice processor is turned on for phone active 
State (calling) (ENC is the default function, host CPU could 
Switch the function to AEC or NR for different applications 


ia I2C commands) 


Active (ENC/AEC/NR ON) 


By-pass voice processor and redirect Mic-In signals to 
By-Pass ic-Out directly (An option allowing users to turn off 
NC/AEC/NR functions during the call or other 
applications) 
eserved alternative Suspend mode in phone’s Standby or 
Suepead Sleep states especially for keeping new downloaded F/W 
odes in the internal RAM saving the reloading time for ENC 
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9.2 Mode state diagram and power management 


The following graphs are two Mode Switch State Diagrams and corresponding power level (level 0-4) for Mode_Sel and 
I2C interface respectively: 


Mode State Diagram Controlled by Two Mode_Sel (1,0) Pins 







Power and 
clock supplied 


Initialization 
(Boot / Get 
parameters/codes 
from Baseband) 







01/10/11, Down 


Power Down Mode— ENC On Mode— Bypass Mode— Suspend Mode — 
@ Digital power level 0: © Digital power level 4: @ Digital power level 3: @ Digital power level 1: 
No power Normal operation By-pass DSP core Digital core only 
@ Analog power level 0: @ Analog power level 4: processing consume static power 
Minimum analog power Normal operation @ Analog power level 4:® Analog power level 1: 
consumption Normal operation Analog keeps digital core 
LDO voltage on 


Figure 9.1 Mode State Diagram (by Mode_Sel pins) 
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Mode State Diagram Controlled by I2C Bus 







Power and 
clock supplied 






Initialization 
(Boot / Get 
parameters/codes 
from Baseband /Set 
I2C mode Control 











00 
01 
5 00 11 10 
ower 
Bypass 
Down 01 or PP 11 
01 
00 a. > 
11 
00 
10 
Power Down Mode— ENC On Mode— Bypass Mode— Suspend Mode— 
@ Digital power level 2: @ Digital power level 4: @ Digital power level3: ©@ Digital power level 2: 
DSP core is operated at Normal operation By-pass DSP Core DSP core is operated at 
a lowest frequency @ Analog power level 4: processing a lowest frequency 
@ Analog power level 2: Normal operation @ Analog power level 4: ©@ Analog power level 2: 
Analog keeps digital Normal operation Analog keeps digital 
core/PLL LDO voltages core/PLL LDO voltages 
on on 
Figure 9.2 Mode State Diagram (by I2C interface) 
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9.3 Recommended control methods for DSP core 


There are three recommended control scenarios for different customer considerations. These are as follows: 


9.3.1 scenario | 


Mode_Sel pins control for no custom tuning or just programming parameters with the best power saving 


In typical cases, when all default HW settings and DSP algorithm ROM codes could satisfy your needs, or you just need 
to change some ROM code parameters or set HW registers through I2C interface, we suggest you use Mode_Sel 0/1 pins 
to simply control chip operation mode for better power saving. In this way, the Power Down mode will go into power 
level 0 and consume almost no power for Phone Standby/Sleep/Deep Sleep or Power-Off status. When phone is active 
during a call, switch to ENC mode by baseband’s active signal pin or a GPIO pin (drive high) to Mode_Sel0 pin. Pull it low 
back to Power Down when ending a call to Standby status. Another GPIO pin could drive Mode_Sel1 pin high (while 
Mode_Sel 0 is high at the same time) to enter By-Pass mode when you choose to turn off ENC function or when the 
design does not use CM6571’s AEC or NR functions in speakerphone and recorder applications. The phone status should 


match the following operation modes: 








Phone Status Power-Off 


Stand-By/Sleep/De 


Active (Effect On) Active (Effect Off) 














ep Sleep 
. Power Down (No Pete 
Operation Mode power supply) Power Down (ENC ON, or AEC or NR By-Pass 
by I2C command) 
Mode_Sel0/1 Mode_Sel 0=0 Mode_Sel 0=0 Mode_Sel 0=1 Mode_Sel 0=1 
Control Mode_Sel 1=0 Mode_Sel 1=0 Mode_Sel 1=0 Mode_Sel 1=1 








In this scenario, note that the baseband needs to program the parameters or HW registers through I2C every time 
before entering into Phone Active/Calling status with ENC chip working (very short time~0.12ms). 
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Baseband or GPIOO / Active High §Mode_Sel 0 CM6571 


Application ENC Processor 
Processor GPIO1 Mode_Sel 1 


I2C Master_CLK I2C Slave_CLK 


I2C Master_DAT 12C Slave_DAT 





Commands 


9.3.2 scenario Il 
Mode_Sel pins control for demand to download firmware codes with power saving 


When default DSP algorithm ROM codes could NOT satisfy your needs, CM6571 ENC chip allows baseband to download a 
whole new version of codes into the RAM program through I2C interface. In this situation, we suggest you still use 
Mode_Sel 0/1 pins to simply control chip operation mode for better power saving. However, to avoid downloading time 
(1.16sec for 32Kbytes FW @ I2C fast mode) every time getting start from Power Down mode, it might be necessary to 
use Suspend mode (Mode_Sel0=low, Mode_Sel1=high) for Phone Standby or Sleep status, which will keep the RAM 
program/data alive. When phone is active during a call, switch to active ENC ON mode by baseband’s phone active 
signal pin or a GPIO pin to pull-high Mode_SelO pin, and Mode_Sel1 pin must be pull low at the same time. Reverse back 
to suspend when ending a call to Standby/Sleep status. The same as Scenario I, drive both Mode_Sel 0/1 pins to high at 
the same time to enter By-Pass mode when you want to turn off ENC in a call. The phone status should match the 
following operation modes: 





























Phone Status Rea ein) Stand-By/Sleep Active (Effect On) Active (Effect Off) 
Deep Sleep 
Power Down (or Active 
Operation Mode No power Suspend (ENC ON, or AEC or NR By-Pass 
supply) by I2C command) 

Mode_Sel0/1 Mode_Sel 0=0 Mode_Sel 0=0 Mode_Sel 0=1 Mode_Sel 0=1 

Control Mode_Sel 1=0 Mode_Sel 1=1 Mode_Sel 1=0 Mode_Sel 1=1 
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Baseband or GPIOO / Active High §Mode_Sel 0 CM6571 


Application ENC Processor 
Processor GPIO1 Mode Sel 1 


I2C Master_CLK I2C Slave_CLK 


I2C Master_DAT I2C Slave_DAT 





Downloading FW 


9.3.3 scenario III 
I2C control only for convenience 


CM6571 ENC chip also allows baseband to switch the operation modes via I2C programming hardware registers if 
customers do not want to use additional GPIO control. This way only uses I2C for all control over ENC chip but will need 
higher power levels to keep I2C slave interface and digital core alive in Standby status. In this situation, we suggest to 
keep Power Down (00) or Suspend (10) mode for Phone Standby status (in this 12C control scenario, two modes are 
actually the same operation), which will keep the RAM program/data and I2C alive. Therefore, baseband does not need 
to program or download codes every time when phone is going to Active status for calling. Set registers [1:0] to 01 for 
ENC ON operation in active normal handset calling. Reverse back to Power Down/Suspend mode when ending a call to 
Standby/Sleep status. The same with Scenario | and Il, set register [1:0] as 11 to enter By-Pass mode when the user (or 
design) would like to turn off ENC in a call or other applications. The phone status should match the following 
operation modes via I2C interface writing from the baseband: 














Phone Status Power-Off stand By/sleep! Active (Effect On) Active (Effect Off) 
Deep Sleep 
Active 
Operation Mode oo bai a (ENC ON, or AEC or NR By-Pass 
P Ppl) igre by I2C command) 
Mode_Sel0/1 Mode_Sel 0=0 Mode_Sel 0=0 Mode_Sel 0=1 Mode_Sel 0=1 
Control Mode_Sel 1=0 | Mode_Sel 1=0 or 1 Mode_Sel 1=0 Mode_Sel 1=1 














Baseband or CM6571 
Application ENC Processor 
Processor I2C Master_CLK I2C Slave_CLK 


I2C Master_DAT I2C Slave_DAT 


Mode Selection 
/Commands 
/Downloading FW 
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9.4 Power level description table of DSP 
9.4.1 power levels of DSP core 


Digital description Analog description 


Analog Logic Power: ON 
Others: OFF 
Self regulator: OuA 


1.2V core power: OFF 
PLL clock: OFF 
(No power consumption) 


1.2V core power: ON 
PLL clock: OFF 
Only consume static power (120uW or 100uA) 


1.2V core power: ON 

2 PLL clock: ON 
DSP and I2C is operated at the lowest frequency 
3.792 MHz (703uW or 585uA) 


1.2V core power: ON 

PLL clock: ON 

ADC digital filter 

DSP, I2C, and ADDA (in order to avoid pop-noise) 
is operated at the lowest frequency 3.792 
MHz (772uW or 643uA) 

1.2V core power: ON 

PLL clock: ON 

ENC normal operation mode. DSP is operated at 
45.5 MHz (17mW or 14.2mA) 





Phone state and CM6571 state contrast table 
































Phone States CM6571 States 
Active ENC ON or Bypass 
Stand-by Suspend 
Switch-Off Power Down 
Power-Off No power 
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10 Electrical characteristics 
10.1 Absolute maximum ratings 


Test conditions: DV50 = 5V, AV50 = 5V, DGND =0V, TA=+25°C 


CM6571 


USB Audio Sound Chip 




































































































































































Parameter Symbol Min. Typ Max Units 
Storge temperature Ts -25 - 150 °C 
Operating ambient temperature Ta 0 25 75 = 
Digital supply voltage(DV50) 4.5 5.0 5.5 V 
Analog supply voltage(AV50) 4.5 5.0 5.5 V 
Digital supply voltage2(DVDD) 1.75 1.8/2.8 3.6 V 
Analog supply voltage2(AVDD) 2.2 2.8 3.6 V 
1/0 pin voltage GND : 3.3 V 
ESD (Body mode) +4000 V 
ESD (Machine mode) +200 V 
10.2 Recommended operation conditions 

Parameter Symbol Min. Typ Max. Units 
Digital supply voltage(DV50) - 5 V 
Analog supply voltage(AV50) 5 V 
Digital supply voltage2(DVDD) 1.75 1.8/2.8 3.6 V 
Analog supply voltage2(AVDD) 2.4 2.8 3.6 V 
Operating ambient temperature 25 °C 
Crystal clock 12.000 MHz 
10.3 Power consumption 
Test Conditions: DV50=5V, AV50 = 5V, DGND =0V, TA=+25°C 
Sample Rate=48kHz, 16Bits, Operation: HP-Out Playback+Mic-In Recording, EQ disable, Spdif out disable 

Parameter Symbol Min. Typ Max. Units 
Total power consumption 
(Playback + Record) ie an 
Standby power consumption 58 mA 
Suspend mode power consumption 1650 uA 
10.4 DC characteristics 
Test Conditions: DV50=5V, Vpp = 3.3V, DGND =0V, TA=+25°C, Vpp = 3.3V 

Parameter Symbol Min. Typ Max. Units 
Input voltage range Vin DGND-0.3 Vop Vppt0.3 V 
Output voltage range Vout 0 : Vop V 
High-level input voltage Vih 0.7Vop - V 
Low-level input voltage Vil - 0.3Vpp V 
High-level output voltage Voh 2.4 - V 
Low-level output voltage Vol 0.4 V 
Input leakage current lil -10 10 uA 
Output leakage current lol -10 - 10 uA 
Output buffer driver current : 2 8 16 mA 
SPDIF transmit output driver current 2 8 16 mA 
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10.5 Audio performance 
10.5.1 DAC audio quality 
TA=25°C , DV50=5V, AV50=5V 


Test Val 
T 
Full-scale Output Voltage 
32Q loading - 
fs=48kHz 


82dB 


10KQ loading 
fs=48kHz 


10KO loading 
fs=48kHz/16bits,A-Weighted 


10KO loading 82dB 
fs=96kHz/24bits, A-Weighted 
THD+N @ Vout=-3dB 


320 loading 
fs=48kHz/16bits,A-Weighted 
320 loading 
fs=96kHz/24bits ,A-Weighted 
10KO loading 
fs=48kHz/16bits,A-Weighted 


yp. 
82 
82dB 
-82dB 
Ea 
EZ 
Ea 


94 


320 loading 
fs=96kHz/24bits ,A-Weighted 
10KO loading 
fs=48kHz/16bits,A-Weighted 
10KQ loading 
fs=96kHz/24bits, A-Weighted 
Noise Level during System Activity 
320 loading 
fs=48kHz/16bits,A-Weighted 
320 loading 
fs=96kHz/24bits,A-Weighted 
Inter-Channel Phase Delay 100Hz ~ 20kHz poo | | 108 | oes 
Sampling Frequency Accuracy ers opine eee -0.0043 z= +0.0015 
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10KO loading 
Dynamic Range with Signal Present 
320 loading 


-78 
-79 
-67 
-67 

94 
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10KO loading 
ae eel ED 
Channel Separation 
320 loading 
fs=48kHz/16bits,A-Weighted 


10KO loading 
Frequency Response |  +<_4gkHz/16bits,A-Weighted | ~°-08° 0,237 
Magnitude 
Response 
: 10KO loading 
PES PLUTEMN 2h fs=48kHz/16bits,A-Weighted rt oan oe 








Revised: Nov. 2012 www.cmedia.com.tw 
Page 50 / 63 Copyright© C-Media Electronics Inc. 


Audio Precision 


> 0a 


Audio Precision 


2 dx=4.0000 kHz dy=0.281_ dB 


4G \Cmedia 


err UAREEN LARASEARAI ALA TLRASUARASTAREO TALL TRAD (AL 


12/08/11 16:33:29 





Ae) 

















































































































50 2k 5k 





Sweep Trace Color Line Style Thick Data Axis Comment 





1 1 
1 2 


Cyan Solid 2 
Yellow Solid 2 
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Vista-D-A THD+N.at27 


FIGURE 1. 48K/16BIT, 10K LOADING DAC, THD+N 
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FIGURE 3. 48K/16BIT, 10K LOADING DAC, PASSBAND RIPPLE 
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FIGURE 2. 48K/16BIT, 10K LOADING DAC, FREQUENCY RESPONSE 
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FIGURE 4. 48K/16BIT, 10K LOADING DAC, CROSSTALK L 
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FIGURE 5. 48K/16BIT, 10K LOADING DAC, CROSSTALK R 
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FIGURE 6. 48K/16BIT, 10K LOADING DAC, PHASE DELAY 
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FIGURE 7. 96K/24BIT, 10K LOADING DAC, THD+N 
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FIGURE 8. 96K/24BIT, 10K LOADING DAC, FREQUENCY RESPONSE 
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FIGURE 9. 96K/24BIT, 10K LOADING DAC, PASSBAND RIPPLE 
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FIGURE 11. 96K/24BIT, 10K LOADING DAC, CROSSTALK R 
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FIGURE 10. 96K/24BIT, 10K LOADING DAC, CROSSTALK L 
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FIGURE 12. 96K/24BIT, 10K LOADING DAC, PHASE DELAY 
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10.5.2 ADC audio quality 
TA=25'C , DV50=5V, AV50=5V, input test signal is 997Hz sine wave, measure bandwidth is 20Hz to 20kHz 


Test Values 
Test Conditions 


Microphone 
Full-scale Output Voltage fs=48kHz 
Line in 

fs=48kHz 


Microphone 
fs=48kHz/16bits, A-Weighted 


Microphone 
fs=96kHz/24bits, A-Weighted 
THD+N @ Vout=-3dB 
Line in 
fs=48kHz/16bits,A-Weighted 


Line in 
fs=96kHz/24bits,A-Weighted 


Microphone 
fs=48kHz/16bits, A-Weighted 


Microphone 
fs=96kHz/24bits, A-Weighted 


Dynamic Range with Signal Present 


Line in 
fs=48kHz/16bits,A-Weighted 


Line in 
fs=96kHz/24bits,A-Weighted 


Microphone 
fs=48kHz/16bits 
Sampling Frequency Accuracy 
Line in 
fs=48kHz/16bits 


Microphone 
fs=48kHz/16bits 


Microphone 
fs=96kHz/24bits 
Channel Separation 
Line in 
fs=48kHz/16bits 


Line in 
fs=96kHz/24bits 


7 
Microphone 
PRISMS) See SUIS fs=48kHz/16bits,A-Weighted aoe 
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Line in 


Microphone 
fs=48kHz/16bits,A-Weighted aa aa pa 
Passband Ripple 
Line in 
fs=48kHz/16bits,A-Weighted aa 0.159 = 
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Audio Precision A-D THD+N vs FREQUENCY 12/19/11 14:55:26 Audio Precision A-D FREQUENCY RESPONSE 12/19/11 14:57:33 
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FIGURE 21. 48K/16BIT, LINE IN, CHANNEL SEPARATION R 


Audio Precision A-D THD+N vs FREQUENCY 


12/29/11 15:19:39 






































































































































+0 
E Ap) 
-20F 
-40F 
d E 
B -60F 
F c 
= -80- —}— 
-100F 
1205 
20 50 100 200 500 1k 2k 5k 10k 20k 
Hz 
Sweep Trace Color LineStyle Thick Data Axis Comment 
1 1 Yellow Solid i DSP AnIr.THD+N Ampl A Left 
1 2 Cyan Solid 4 DSP AnIr.THD+N AmplB Left 
Vista-A-D THD+N.at2c 
FIGURE 23. 96K/24BIT, MICROPHONE IN, THD+N 


Audio Precision 


anwa 


Audio Precision 


anwa 


CM6571 


USB Audio Sound Chip 


A-D THD+N vs FREQUENCY 05/04/12 15:17:08 


Ab) 





+0 


-20 








-40 


-60 





-80 








-100 








-120 



















































































Seto 


ny 


50 100 200 500 1k 2k 5k 10k 20k 
Hz 





Sweep Trace Color LineStyle Thick Data Axis Comment 





1 1 Red Solid 1 








DSP AnIr.Ampl A Left 





Vista-A-D Crosstalk_L.at27 


FIGURE 22. 48K/16BIT, LINE IN, CHANNEL SEPARATION L 


A-D FREQUENCY RESPONSE 12/29/11 15:22:58 


x 








-0.5 








































































































50 100 200 500 1k 2k 5k 10k agus 
Hz 
Sweep Trace Color Line Style Thick Data Axis Comment 
1 1 Yellow Solid 1 DSP Anir.Level A Left 


1 2 Solid 1 DSP Anir.LevelB Left 








Cyan 





Vista-A-D Frequency Response.at2c 


FIGURE 24. 96K/24BIT, MICROPHONE IN, FREQUENCY RESPONSE 
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Audio Precision A-D FREQUENCY RESPONSE 12/29/11 15:22:58 Audio Precision A-D THD+N vs FREQUENCY 05/04/12 17:46:26 
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FIGURE 27. 96K/24BIT, MICROPHONE IN, CHANNEL SEPARATION L 
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Vista-A-D Crosstalk_R.at27 


FIGURE 26. 96K/24BIT, MICROPHONE IN, CHANNEL SEPARATION R 
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Vista-A-D THD+N.at2c 


FIGURE 28. 96K/24BIT, LINE IN, THD+N 
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10.5.3 A-A path audio quality 
TA=25°C , DV50=5V, AV50=5V 





Test Values 
Items Test Conditions Unit 


| Min, | Typ. | Max. | 


Full-scale Output Voltage | mirotonetouineaus | fae fo Vrms 
Dynamic Range with Signal Present ———— 


3 Microphone 
passband Ripple fs=48kHz/16bits,A-Weighted O ae 


Qa 
ie] 
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10.5.4 DSP audio quality 


Test Conditions: AVDD = 2.8V, DVDD (Vpp)= 1.8V DGND =0V, Fs= 16kHz, PGA Gain= 0dB, TA=+25°C, output 
loading=10K ohms, mic-in coupling capacitor= 220nF, w/ 8kHz Filter 


em dns STU 
ADC Performance 
Resolution ——SSSSSC~dT STS TCC 
SamplerateSSSSC~sSC“‘“ SSCdYSKT CT CTCL CY 
THD+N ete) SSSC~dSC“‘ WCCO | COCdYCOC~‘iSSSC*d' 
Hz 


6.8K 


= 

aN 

= 
= 


85 
Microphone/Aux Input 


+20 (default) 
+8 (default) 


N 
©0 
ae 


dB/Step 


N 


ADC PGA gain step 


Mic input impedance 15K 


a 
Oo 
zw 


ve 
. = 
Ke) 


Aux input impedance 


Mic-in PGA gain range | os 
Aux-in PGA gain range 
Microphone bias voltage Pe 


DAC Performance (10K Ohm Line Loading) 
Resolution 
Hz 


16K 
-67.5 


Sample rate 

THD + N (@1kHz) 

SNR (@1kHz) 

Dynamic range (@1kHz) 
Frequency response (-3dB/-3dB) 
+-0.1 
1.41 
2.82 


Passband ripple 


N 

oO 
ul —_ 
. Oo 
ol 

oO 

ie) 

aA 


DAC/Analog Output Gain 
-17 (default) 


1 
w 
t 


dB/Step 


Note: Although the full-scale input voltage can be as high as 1.55Vp-p, the recommended max input voltage is below 
1.41Vp-p (500mVrms) for single-ended input and 2.82Vp-p (1.0Vrms) for differential input to reserve the best signal 
linearity. 
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11 Package dimensions 


TOP VIEW 


BOTTOM VIEW 
E 
d 


x 
ol 2x[S]nigl] 






DIMENSION DIMENSION 
YMBOL ¢MM> (MILD 


Pain| NOM | WAX. | MIN | NOM. [ MAX. | 
fA [ogo [tas [os [ais [as | asa | 
rar_[oo0 [one [ons fo [oe le | 
fe [us [ue [oe [so | 76 [oe | 
ry [-as0 | 100 [roi | 397 | 3997 | 2976 | 
re [ssn | wooo [iow —[-aes7 [3997 | 2976 | 

Sars ott 
rL [oso [oa [oss [ue | rs7 | 97 | 


fe [om] [fe | | 
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